pale and lethargic. Her physical examination was otherwise unremarkable. A septic work-up was completed, and she was started on intravenous ampicillin (100 mg/kg/day) and gentamicin (2.5 mg/kg every 18 h, based on therapeutic monitoring), and she improved over the next three days. The infant's blood culture grew group A streptococcus sensitive to penicillin, and cerebrospinal fluid and urine cultures were both sterile. The antibiotic therapy was changed to intravenous penicillin (50,000 U/kg/day) on day 3. On day 5 the baby became tachypneic and mottled in colour. She had an increased oxygen requirement and decreased air entry audible on the right side of her chest. A chest roentgenogram revealed a large right-sided pleural effusion. The child was intubated and transferred to the authors' tertiary care centre.
There, a right-sided thoracostomy drain was placed. Examination of the pleural fluid revealed 4 g/L of protein, 9800×10 6 white cells/L, with 80% polymorphonuclear leukocytes and 20% monocytes. Gram stain revealed Gram-positive cocci, but there was no growth on culture. The dose of penicillin was increased to 200,000 U/kg/day. Over the next four days, the baby improved clinically, the pleural effusion decreased and drainage from the chest tube ceased. The chest tube was therefore removed on day 9. By day 11 the pleural effusion had reaccumulated. On day 13 a right-sided empyema decortication was performed. The tissue revealed no organisms on Gram stain and was sterile on culture. Histology revealed the pleural space to be obliterated by a very active inflammatory response of granulation tissue consisting of numerous young capillary sprouts embedded in fibroblastic tissue with histiocytes, plasma cells and many polymorphonuclear leukocytes. These findings are compatible with a pyogenic empyema in the process of organization. The infant received intravenous penicillin (200,000 U/kg/day) for seven days postdecortication and then was treated for two weeks with oral penicillin V (200,000 U/kg/day). She continued to do well after discharge. The infant's mother had malaise and fever in the early postpartum period. She had no obvious focus of infection on examination nor did she develop a rash or hypotension. She was started empirically on intravenous cefazolin and metronidazole. Vaginal and blood cultures grew group A streptococcus sensitive to penicillin, and her previous antibiotics were discontinued in favor of intravenous ampicillin. By day 3 postpartum, she had been afebrile and asymptomatic for 48 h, and the intravenous ampicillin was discontinued. She was discharged home on a seven-day course of oral amoxicillin. She remained well postdischarge.
The organisms isolated from both the mother and infant were further analyzed at the National Centre for Streptococcus, Edmonton, Alberta. Serotyping was performed according to traditional methodologies for M typing (1), T typing (2) and production of opacity factor (3). Detection of the genetic sequences for streptococcal pyrogenic exotoxins A, B and C was performed by polymerase chain reaction (4). Serotyping of the group A streptococcus isolates revealed that both were M type 1, T pattern 1 and serum opacity factor negative. Streptococcal pyrogenic exotoxins (SPE) A and B were detected in both isolates by the polymerase chain reaction.
DISCUSSION
Pleural empyema is usually secondary to a primary pulmonary infection (5) . Most pediatric patients with empyema are less than two years of age; however, neonatal pleural empyema is rare (6, 7) . The predominant pathogens isolated from children with pleural empyema are Haemophilus influenzae, Streptococcus pneumoniae, Staphylococcus aureus, Bacteroides species and other anaerobes (5-9). Group A streptococcus is a rare cause of pleural empyema in children, with only two cases described in a review of 227 children with parapneumonic effusions (7) . Group A streptococcus causing neonatal pleural empyema is exceedingly rare, with only three previous case reports in the literature (10) (11) (12) .
Our case represents the first report of neonatal pleural empyema caused by group A streptococcus where the organism was isolated from the blood of both mother and infant. In two of the previously reported cases (10, 11) , the organism was isolated from pleural fluid but not from blood. The third case was reported as a complication of neonatal varicella (12) , and group A streptococcus was isolated from blood culture only. As well, the organisms from our case were serotyped and found to be the same in both mother and infant. Another case has been reported previously where a mother and infant twins with sepsis all had group A streptococcus of the same type isolated from blood cultures (13) . However, neither infant had pleural empyema.
Neonatal bacteremia and sepsis in the preantibiotic era was most commonly associated with group A beta hemolytic streptococci (14, 15) . In the 50 years preceding the latter part of the 1980s, the incidence of severe infections with group A streptococcus (including bacteremia, puerperal sepsis and scarlet fever) and nonsuppurative sequelae (such as rheumatic fever) has decreased markedly (16) . Potential explanations for this decline may relate to antimicrobial therapy, improved socioeconomic conditions and decreased virulence of the infecting organism (17, 18) . When cases of neonatal infection or puerperal fever caused by group A streptococci did occur, they were often associated with nursery or postpartum ward outbreaks (19) (20) (21) (22) (23) (24) (25) . As demonstrated in this case, puerperal fever caused by group A streptococcus is characterized by high fever in the early puerperium often without other symptoms or signs of disease (26) . This absence of other findings may lead to delays in initiating therapy. The fact that the mother in this case was treated with intravenous antibiotics early likely prevented her from developing overt endometritis and more severe puerperal sepsis. Potential sources for vertical transmission of infection include the transplacental route or by aspiration of amniotic fluid or vaginal secretions. The aspiration route was likely the source in our patient, who had a respiratory focus of infection.
In recent years there has been a resurgence of disease caused by group A streptococcus. Many reports indicate particularly an increase in M type 1 and 3 strains of group A streptococci (27) (28) (29) (30) . M protein is an antiphagocytic virulence factor (31) . M type 1 strains are not the most prevalent in puerperal fever; however, they have been reported (28) . M type 1 strains associated with group A streptococcal septicemia in children were shown to be opacity factor negative in one series as was found in this case (32) . However, both opacity factor positive and negative strains of various M serotypes have been associated with invasive disease. Previous studies have shown a predominance of SPE A-and SPE B-producing strains (particularly SPE B) in invasive Group A streptococcal infections in children (12, 32, 33) . There is no reported association between pleural empyema and any particular M type or exotoxin, other than the above predominant strains noted in invasive streptococcal infection in children. Approximately 30% of the isolates submitted to the National Centre for Streptococcus were M type 1 T pattern 1 and of those tested for SPE, 96% were both A and B positive.
It is interesting that cultures of fluid from the chest tube drain showed no growth. This may be due to the antibiotic therapy before thoracostomy, and studies have shown that many antibiotics achieve a good concentration in the pleural space (34) . In previous reports of children with empyema, between 13% and 47% of pleural fluid cultures showed no growth (4) (5) (6) (7) (8) (9) 35) , and in one series the causative organism was isolated from blood culture in only 14% of cases (9) .
In the present case reaccumulation of pleural fluid occurred after chest tube removal despite adequate antibiotics. The conservative approach may have been successful had pleural drainage been undertaken earlier; once the pleural effusion becomes organized into a 'pleural peel', effective drainage and treatment are more difficult (36) (37) (38) . Although the infection might have been managed successfully by placement of a second chest tube, there is some evidence that children with empyema treated with decortication defervesce more rapidly and have earlier hospital discharge than those having closed tube thoracostomy (36) . It has been recommended that streptococcal empyemas be treated for seven to 14 days. We chose to empirically treat this baby for three weeks postdecortication.
Although group A streptococcus was once the most common cause of puerperal and neonatal sepsis, it has now become a rare cause of disease in the perinatal period. However, coincident with the rise in this incidence of serious group A streptococcal disease in the past few years, this organism may once again become the cause of serious peripartum infections exemplified by this case. The increased prevalence of the M type 1 strain and its association with severe disease may change the spectrum of maternal and neonatal disease to more invasive infection such as pleural empyema, particularly in the neonate whose host defences are less adequate. In this higher risk group, as well as in all cases of pleural collection of purulent material, serious consideration must be given to early effective drainage of the pleural space to ensure a timely cure.
